SUMMARY The principal neuropathological and general pathological findings in a group of 24 patients with renal transplants who died in a nine-year period at the Western Infirmary, Glasgow, are described. Opportunistic infections-bacterial, protozoal, and fungal-were the commonest causes of death. Other causes included cardiac and vascular lesions, upper gastrointestinal bleeding and neoplasia.
Immunosuppressive treatment in transplant patients is largely responsible for their susceptibility to a variety of opportunistic infections of viral, bacterial, fungal and protozoal origin. [1] [2] [3] Over the past decade considerable attention has been given to the development of neoplasia after renal and cardiac transplantation, both epithelial and lymphoid tumour having been recorded.4 5 It is therefore of interest to review the principal neuropathological and pathological findings at necropsy in 24 renal transplant patients.
Patients and methods
During the nine years from May 1969 to May 1978, 179 renal transplants were carried out in 160 patients. In 12 cases the donors were sibs or parents and in the remainder, transplants were from cadaver donors. There were 101 males and 59 females with an age range of 11 to 53 yr and mean age of 31 yr. Immunosuppression consisted of oral azathioprine and prednisolone, the former in a daily dose of 50-200 mg. The prednisolone dose began at 150-200 mg/day and was reduced steadily to reach 20 mg at two months and 15 mg at three months. In addition, Ig prednisolone was given intravenously at operation and thereafter up to three or four times for each acute rejection episode. Thus the number of 1 g doses given in the first three months could vary from I to 10-15. During this nine-year period 30 of the 160 patients died. Necropsy permission was refused in three cases. In a further three the necropsy was performed under warrant for the Procurator Fiscal because death Accepted for publication 3 June 1981. occurred within 24 hours of transplantation (two patients) or was ascribed to suicide (one patient). The remaining 24 patients (13 male and 11 female with a survival after transplantation ranging from one day to seven years) had necropsies performed in the Western Infirmary and are the subject of this report. In 12 of these 24 patients the pretransplant renal failure was due to chronic glomerulonephritis, in six chronic pyelonephritis, in three polycystic disease, in one medullary cystic disease and in the remaining two the aetiology was not known. There were no diabetic patients in this series.
The post-mortem examination reports and available paraffin-embedded material were reviewed (RM) and, where necessary, further sections were stained by haemalum and eosin, Masson's trichrome, periodic acid-Schiff (PAS), methenamine silver (for fungi) and Gram (for organisms).
A comprehensive neuropathological examination was undertaken in 17 cases (DIG). The brains were suspended in 10% formol saline for at least three weeks before dissection. Large bilateral blocks were taken from the cerebral and cerebellar hemispheres and from the brain stem in the majority of cases. They were embedded in celloidin and sections cut at 30 Hm were stained by the method of Nissl using cresyl violet and Woelke's modification of Heidenhain's method for myelin. Additional blocks of brain were also embedded in paraffin wax and stained with haemalum and eosin and by a variety of techniques for fungi and organisms.
Results
A summary of the principal findings at necropsy 31 consistent with cytomegalovirus infection (Fig. 6) .
In three other patients the principal findings were miliary tuberculosis, a Klebsiella empyema and multiple staphylococcal abscesses.
Cardiac and vascular lesions
In seven patients there was major pathology of the heart or large vessels. In two patients there were multiple pulmonary emboli and two had evidence of heart failure. There was one case of myocardial with disseminated glial nodule encephalitis,15 intranuclear inclusions consistent with cytomegalovirus were seen in two brains and the virus was isolated in three. This was in accord with epidemiological evidence that 70-90% of renal transplant patients surviving more than two months may show virological and immunological evidence of infection by cytomegalovirus. The lack of a florid inflammatory cell response to this infection is presumed to be due to an impaired immune response. Microglial nodules were seen in the brains of five of our cases, two of whom had associated intranuclear inclusions in the lungs. As in previous studies, these nodules were seen most commonly in grey matter but, unlike others,3 we have been unable to demonstrate any inclusion bodies within the CNS. It has been suggested, however, that the number of inclusion bodies seen is proportional to the amount of brain examined histologically.3 The relation between microglial nodules and infection by cytomegalovirus remains controversial and the serology of the cases in the present series does not allow adequate separation between primary and reactivated infection.
Neoplasia is another important complication of transplantation.3-516-18 Three of our 24 patients were found to have tumours at necropsy. They consisted of a disseminated lymphoma with CNS involvement by diffuse microgliomatosis, an orbital lymphoma and a bilateral renal carcinoma of the host kidneys. Each of these patients had received their first transplant and had survived 4 yr, nine months and one month after transplantation.
In a review of 438 renal transplant patients, Penn found that de novo malignancies occurred approximately 100 times more frequently in these patients than in individuals of the same age group in the general population and that the risk of this complication developing was about 6%.5 The commonest epithelial tumours were carcinoma of the skin and lips (40%) and cervix (8%). Malignant lymphoid neoplasms occurred in 103 patients (22 %). Penn also noted that the mean interval between transplantation and development of the neoplasm was 34 months although the possibility that some of the tumours were present at the time of transplantation could not be completely ruled out.
Among 6297 patients reported to a kidney transplant registry, the risk of developing lymphoma was about 35 The occurrence of a clear cell carcinoma in the host kidneys of one patient (EM) probably reflects the increased incidence of tumours which has been reported in kidneys which are contracted due to long standing glomerulonephritis.28 29 Both cystic change and carcinoma have been found in such kidneys although the mechanism is still not understood.28 29 The mechanisms involved in these situations are clearly different from those when tumour is accidentally transplanted from donor to recipient.30 31 Our finding that cardiac and vascular lesions come next to infection as a cause of death reflects general experience. A number of predisposing factors have either been identified or suggested. In renal failure hypertension is common as is hyperlipidaemia. The predisposition to cardiac failure is added to by the anaemia which is a constant feature in renal failure. Following transplantation, polycythaemia may occur with a predisposition to thromboembolic disease. Finally, renal failure predisposes to pericarditis and this was the likely mechanism in the patient (IT) who had recently returned to dialysis following transplant nephrectomy.
The final two principal necropsy findings in our study consisted of a chronic gastric ulcer and gastric erosions, both of which had been associated with massive bleeding. Renal failure patients have an increased incidence of peptic ulcer to which a high gastric acid secretion may contribute. 32 The addition of steroid treatment after transplantation inevitably leads to a high mortality from the complications of peptic ulcer.33 34 This study illustrates the fatal complications most frequently encountered after renal transplantation. There are encouraging signs that the most common, namely infection, can be considerably diminished by the use of a low dose steroid regimen (unpublished observations) which has already been shown to be compatible with good graft survival.35 Also more effective antiviral and antifungal drugs are being introduced. The use of low dose steroids should also diminish considerably the incidence of peptic ulceration and its complications. The likelihood of progress in the immediate future in lowering the incidence of the vascular and neoplastic complications of renal failure is much less.
